Abstract: To establish efficient methods for selfprevention of oral diseases, assessment of dental health behavior and knowledge in various social classes is necessary. The main purpose of this study was to determine the major differences in oral health knowledge and behavior in a group of Iranian preuniversity students. In this cross-sectional study, 591 pre-university students from different regions of Mashhad, Iran were randomly selected to complete a questionnaire consisting of two parts including dental health behavior and knowledge. Scores were recorded and statistical analyses performed to determine the correlation between dental health behavior and knowledge. Data was analyzed with Student's t-test, oneway analysis of variance and Pearson correlation. The mean score of dental health knowledge was significantly lower than the dental health behavior (2.95 ± 0.02 vs. 3.31 ± 0.05, P < 0.001). This difference was observed with gender, birth location and major subject of study. The dental health behavior of Iranian pre-university students was inadequate and their dental health knowledge was at a lower level compared to their behavior. Experimental science students had better oral health behavior compared to other students. (J Oral Sci 53, 177-184, 2011)
Introduction
Health behavior is the human action taken to maintain and promote health. It also helps to prevent diseases. Oral health behavior consists of individual and professional care, and includes tooth brushing, dental flossing, visiting a dentist and following a proper diet (1) . Biology, environment, life style, health care organizations and psychological factors are essential components of oral health behavior (2) . Home care is one of the simplest oral health measures, which involves removal of dental plaque with mechanical devices, such as a toothbrush, dental floss and mouth wash (3) . Dental plaque is mainly responsible for oral and dental diseases, and its removal is an essential step in the treatment for gingivitis and periodontitis. Tooth brushing and flossing decrease accumulation of bacterial plaque. Based on the simplicity, effectiveness and low cost of these methods, they are recommended as a self-preventive strategy against oral diseases. However, some factors such as frequency, duration, techniques of tooth brushing and dental flossing play important roles in the effectiveness of this behavior (4) . Tooth brushing and flossing must be performed after meals and before sleeping, or at least once day, preferably, before sleeping (5) .
Several epidemiologic studies showed that girls exhibited better oral health behavior than boys (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) . The oral Major differences in oral health knowledge and behavior in a group of Iranian pre-university students: a cross-sectional study Hossain Neamatollahi 1) , Masoumeh Ebrahimi 1) , Maryam Talebi 1) , Mana H. Ardabili 2) and Keiwan Kondori Original health knowledge and behavior varied with the major subject of study (18, 19) , gender (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) and culture (18, 20, 21 ). The role of education level in preventive measures has also been confirmed by several studies (22, 23) . Moreover, Zhu reported that oral health behavior is better in urban than in rural areas (24) . Levin showed that adolescents with less dental caries had better oral health attitude and behavior (25) . Undoubtedly, one of the methods for prevention is to improve the knowledge of the community regarding promotion of health behavior and influence of self-effective methods on preventing diseases. To establish efficient methods for self prevention of oral diseases, assessment of dental health behavior and knowledge in various social classes is necessary. As an important group, we assessed the dental health knowledge and behavior of pre-university students in Mashhad, Iran. A previous study had showed poor oral health behavior in Iranian university students (26) . The main purpose of this study was to determine the major differences in oral health knowledge and behavior in a group of Iranian preuniversity students.
Materials and Methods
In this cross-sectional study, 591 pre-university students randomly selected from different regions of Mashhad, Iran were instructed to complete a questionnaire consisting of two parts: oral health behavior and oral health knowledge. The questionnaire included 14 items for evaluation of oral health behavior and 20 items for evaluation of oral health knowledge.
The questionnaire was evaluated by pediatric dentists and periodontists and found to be valid. The reliability of the questions evaluated by test-retest, and correlation coefficient was 80-90% (high). The oral health behavior and knowledge of students were scored, and the mean score was calculated for each student. Finally, the correlation between knowledge and behavior was determined. The data was analyzed by SPSS version 11.5. Student's t-test, oneway analysis of variance (ANOVA), and Pearson correlation were used for data analysis. Statistical significance was based on probability values of <0.05. Chi-square test was used to compare two quantitative variables based on cross tabulation. For comparing one quantitative variable with a qualitative variable, Student's t-test was used. The ANOVA was used when several qualitative variables were compared with one quantitative variable. To study the independent effect of several qualitative variables which had a significant difference with one qualitative variable, regression logistic was used. In addition, Pearson correlation was used to determine the correlation between different variables in students' oral health behavior and knowledge.
Based on this, the correlation between students' knowledge and behavior was evaluated.
Results
The mean age of the study population was 17.20 ± 0.20 years (17.15 ± 0.18 years for experimental science students, 17.25 ± 0.20 years for human science students and 17.20 ± 0.32 years for mathematics science students). There was no significant difference in mean age between different study groups. Our findings regarding the knowledge and oral health behavior in a group of Iranian students are categorized in the following four sections:
Oral health behavior:
Behavior related to tooth brushing such as, time of starting tooth brushing, type of toothbrush, interval of replacing toothbrush, frequency of tooth brushing and dental flossing and systematic visits to a dentist was recorded ( Table 1 ). The mean score for oral health behavior was 3.31 ± 1.36 in the study group (Table 2) .
Oral health knowledge:
Students' knowledge regarding tooth brushing and dental flossing such as frequency, duration, age of starting tooth brushing, interval of replacing toothbrush and systematic visits to a dentist was recorded ( Table 1) . The Iranian pre-university students had a mean oral health knowledge of 2.95 ± 0.58 (Table 2) .
Relationship between oral health behavior and demographic characteristics:
The relationship between tooth brushing and demographic characteristics, such as gender, major subject of study, parents' educational level, birth location and number of siblings is shown in Table 3 . Tooth brushing was practiced significantly more by girls than boys (P < 0.001). Moreover, the father's educational level had a significant relationship with tooth brushing (P = 0.003). Multivariate analysis was performed using stepwise logistic regression. Multivariate analysis identified gender (P < 0.001) and father's educational level (P = 0.003) as independent predictors of tooth brushing. Odds ratio of tooth brushing in boys in comparison to girls was 0.2. Odds ratio of tooth brushing for students whose fathers were uneducated or had a diploma / lower than a diploma in comparison with those with a higher academic level was 0.118 and 0.545, respectively ( Table 4 ). The type of diploma in fathers (with diploma education) was high school diploma.
Relationship between dental flossing and demographic characteristics, such as gender, major subject of study, parents' educational level, birth location and number of siblings is summarized in Table 5 . Dental flossing was performed significantly more by girls than boys (P = 0.01). Furthermore, experimental science students used floss more than human and mathematics science students (P = 0.01). Multivariate analysis was performed using stepwise logistic regression. Multivariate analysis identified gender (P = 0.01) and major subject of study (P < 0.001) as independent predictors of dental flossing. Odds ratio of Table 1 Questionnaire for evaluation of dental health knowledge and behavior in the study dental flossing for boys in comparison to girls was 0.62. Odds ratio of dental flossing for experimental and human science students in comparison to mathematics science students was 2 and 1.3, respectively (Table 6) .
Correlation between students' oral health knowledge and behavior:
Correlation of students' oral health knowledge and behavior with qualitative factors is summarized in Table  7 . Student's t-test and ANOVA showed that oral health behavior did not significantly differ between gender, major subject and birth location. However, oral health knowledge Table 3 Tooth brushing & demographic characteristics in study group Table 2 Knowledge and behavior scores (mean ± SD) in study group Table 4 Independent predictors with significant effect on tooth brushing Table 5 Dental flossing and demographic characteristics in study group Table 6 Independent predictors with significant effect on dental flossing was better in girls than boys (P < 0.001) and in human science students compared to others (P < 0.001). Correlation of students' oral health knowledge and behavior with quantitative factors is summarized in Table 8 . Pearson correlation showed that the father's education (P < 0.001) and number of siblings (P = 0.013) had significant correlation with health behavior, but none of them had any significant effect on students' knowledge (Table 8) .
Mean oral health behavior scores with oral health knowledge were compared based on demographic characteristics (Table 9 ). There was significant difference between gender, birth location and major subject in oral health behavior and knowledge scores. Generally, the mean knowledge scores were significantly less (2.95 ± 0.02 vs. 3.31 ± 0.05 respectively) than oral health behavior (P < 0.001).
Discussion
In this cross-sectional study, the correlation between knowledge and oral health behavior of Iranian pre-university students was evaluated. Pre-university students were selected so that the level of education in primary and secondary schools could be evaluated, and, based on the current deficits, suitable methods to promote students' knowledge and oral health behavior can be included in the primary and secondary educational curriculum. The present study revealed a low level of knowledge and oral health behavior in Iranian pre-university students. There is probably a great disparity between developed and developing countries regarding the essential oral health behavior, which is brushing. The present study showed that the tooth brushing behavior of the students was not adequate, and for developing this health behavior, motivational programs should be included in the primary and secondary educational curriculum in schools. Tooth brushing was better in girls than boys. Several studies (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) 27) have shown that male students had low oral health knowledge and behavior, which is in agreement with the Table 7 Correlation between oral health knowledge and behavior with qualitative factors Table 8 Correlation between oral health knowledge and behavior scores with quantitative factors Table 9 Correlation between knowledge and behavior based on demographic characteristics present study. Beside gender, education of the father had a significant and direct relationship with tooth brushing. The number of students who brushed their teeth increased with an increase in the mothers' education level; however, this association was not significant. Valleus Saunchec showed that the tooth brushing frequency was higher in Mexican adolescents with mothers whose educational level was higher. However, their study showed that the mothers' attitude was more important than their educational levels. It is considered that in study groups, the fathers' educational level was more influential than the mothers' educational level. When studying health behavior as in this study, students were the target group; the mothers' attitudes were not evaluated. Moreover, the students were not compliant regarding dental flossing in this study, thus in agreement with other studies (26, (28) (29) (30) (31) . Unfortunately, dental flossing has not been accepted as a common health behavior in the world. It has been demonstrated that tooth brushing is not enough for plaque control, and daily dental flossing has been emphasized as an adjunctive device in proximal surfaces. The advantages of using dental floss should constitute an important section in oral health education. Tooth brushing and dental flossing were more prevalent in girls than boys, thus indicating that girls give more importance to oral health behavior than boys. These results suggested that more consideration must be given to the oral health behavior education in boys, as reported by Christensen (31) . On the other hand, experimental science students used dental floss (43.1%) significantly more than human science (33.7%) and mathematics (29.8%) students (P < 0.05). This behavior may be explained by their stronger attitude to oral health which is related to their major subject. Consequently, it shows that more emphasis must be given to oral health education of mathematics and human science students. Furthermore, their oral health behavior exceeded their knowledge; this significant relationship was not reported in mathematics science students.
Generally, majority of the subjects visited a dentist due to dental problems. The dental profession has an extensive responsibility in preventing and controlling oral and dental diseases, and this is not restricted to recommendation for tooth brushing. The important and serious role of dentists in preventive programs has been demonstrated in many studies. Milqurom showed the effect of concurrent professional and individual measures for plaque control in decreasing dental and oral diseases, and dentists play an important role in offering suitable recommendations for getting the most benefits out of tooth brushing (32) . Therefore, the students and their families who regularly visit a dentist should not only be encouraged, but the dentist also has to offer standard preventive instructions and also emphasize preventive measures in addition to treatment procedures to gain better results. In evaluation of behavior scores, two factors were considered to play the most significant role in oral health behavior: father's educational level and number of siblings. The better the educational level and the fewer the number of siblings, the better effects would be gained in health behavior.
The effect of school-based oral health education was demonstrated in the study by Oredugba (33) . In addition, the influence of behavior specific cognitions on oral health behavior has been demonstrated (34) . Psychological stress is considered to have a negative effect on oral health behavior (35) . As pre-university students are under a lot of pressure, because of entrance exams, they may show unfavorable oral health behavior. Mathematics science students had the least oral health knowledge and behavior, and there was no significant difference between their knowledge and behavior. It seems that there should be equal emphasis on oral health behavior and knowledge; however, there was a disparity between knowledge and behavior in human and experimental science students. A study by Morowati Sharifabad showed that health promotion programs could promote oral health practices in Iranian adolescents (34) . The lack of correlation between attitude and knowledge, and significant correlation between practice and Simplified Oral Hygiene Index (OHI-S) was reported by Singh (36) . Hedman suggested that knowledge is not enough for changing health behavior, and this should be completed with reflection and understanding of the receiver (37) . According to the health belief theory, the relationship between dental health beliefs and behavior has been established (38) . However, there was a significant difference between students' oral health knowledge and their behavior in the present study, and their behavior scores exceeded their knowledge. This shows that health behavior, before developing from scientific attitude, mostly is due to modeling behavior and practical education which may not be acceptable. The main disadvantage of the abovementioned behavior is that health behavior established not on scientific attitude, and with weak scientific support, may not have enough stability and might be stopped some time later. Therefore, when providing educational programs for children and adolescents, there should be more emphasis on increasing knowledge. As a result, health behavior did not develop from knowledge and this deficiency in health knowledge is more significant. Extended educational programs with new efficient strategies are required to reach an optimal level of dental health knowledge and behavior in Iranian students.
There are significant problems in the oral health behavior and knowledge of Iranian students. Therefore, the government should put forward new and different policies in health education at schools. Using different educational methods to improve students' knowledge and health attitude, contextualizing the health behaviors with emphasis on risk groups such as boys, mathematics science students and students with parents having a low level of education, could have significant effects on promotion of oral health in society.
